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Abstract 
Territorial inequalities represent a long-running subject in regional economics and many statistical methods aiming to 
provide relevant data and information on the magnitude and evolution of disparities have been developed over time. It is a 
topic of interest in Romania as well, given that the development gaps among counties continuously increased since the 
transition to market economy, despite many strategies explicitly targeting them. In this context, the paper introduces a new 
synthetic index of territorial inequalities that includes three variables: GDP/capita, labour productivity and life expectancy 
in order to capture various aspects of economic and social spatial disparities. This methodological approach offers a better 
and more complex image on territorial development gaps, compared to the analyses using individual indicators. We further 
assessed the impact of territorial disparities (as measured by this synthetic index) on the economic development in Romania 
over 1995-2012, by means of an economic growth model. We found a cointegrating relationship between GDP and the 
synthetic index of territorial inequalities, suggesting that the regional development in Romania is systematically unbalanced 
and the disparities have had the tendency to widen with economic growth. 
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1. Introduction 
As official EU documents state “Inequality matters because it contravenes the values of EU citizens, the 
European Commission’s objectives for economic and social cohesion, and the specific objectives of “Europe 
2020” Strategy” (European Commission, 2010). Territorial inequalities represent a special topic of interest in 
Romania, given the alarming increase of the development gaps among counties and regions since the transition 
to market economy, despite many strategies explicitly targeting them, and even though the structural and 
cohesion funds should have fostered economic growth in underdeveloped regions (Dachin, 2008; Goschin et al, 
2008; Patache and Grama, 2011; Antonescu, 2010 and 2012; Boldea et al, 2012, Zaman et al., 2013).   
Far from alleviating the development gaps, Romania’s accession to EU actually fueled the disparities, as 
developed regions had better access to European funds (Zaman and Georgescu, 2009; Goschin and Constantin, 
2010). Other factors that contributed to increased spatial inequalities in Romania were the FDIs, concentrated 
mostly in Bucharest-Ilfov region (Zaman et al., 2011), as well as the global economic and financial crisis that 
hit all the regions, but with variable intensity, depending on the specific characteristics and structure of the 
regional economies (Goschin and Constantin, 2010; Ailenei et al, 2012). 
Since the topic of territorial inequalities represent a long-running subject in regional economics, many 
statistical methods aiming to provide relevant data and information on the magnitude and evolution of 
disparities have been developed over time. The common approach is based on GDP per capita as the most 
relevant (and easily accessible, as well) indicator of development level. Since individual indicators (even the 
most complex ones, such as GDP/capita) fail to provide an accurate picture of social and economic inequalities, 
we introduce a new synthetic index of economic inequalities comprising three relevant indicators: GDP/capita, 
labour productivity and life expectancy. We further try to assess the relationship between the new synthetic 
index and development at county level by means of regression modelling. 
The reminder of the paper proceeds as follows. Section 2 presents the synthetic index of economic 
inequalities and its components for the 1995 – 2012 interval. Section 3 describes the econometric models used 
for exploring the relationship between the the synthetic inequality index and GDP, as well as the modelling 
results, while section 4 concludes. 
2. A synthetic index of economic inequalities 
Socio-economic inequalities are measured in the literature based on a range of indicators able to capture 
well-being, such as incomes, educational level, health (European Commission, 2010). Taking into account the 
weak explanatory power of individual indicators while analysing complex economic and social phenomena, 
this paper employs a multi-factor methodological approach able to provide a deeper understanding of territorial 
differentials. To this aim, we have built a synthetic index of economic inequalities (SIEI) that includes three 
relevant indicators: GDP/capita, labour productivity and life expectancy, using county-level data. Our selection 
of indicators was guided by significance and appropriateness; thus,   GDP per capita reflects the development 
level of the counties, labour productivity captures their economic performance and life expectancy is a proxy 
for living standard. The selected variables are further transformed (normalized) resulting values that range 
between 0 (best) and 1 (worst), regardless the unit of measurement or interval of variation for the initial values, 
thus allowing them to be aggregated (Zaman and Goschin, 2014a). Finally, the synthetic index of of economic 
inequalities is calculated as a simple arithmetic mean of the normalised values. 
Prior to the computation of the synthetic index, we analysed the territorial variation of the individual 
variables included in the index, based on their coefficients of variation (Table 1). The coefficient of variation 
describes the deviation of a variable from its mean, regardless of measurement unit, allowing meaningful 
comparisons with any other variable. The coefficient of variation may range between 0 and 1n , n being 
the number of cross-sections (counties).  
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The results indicate lower values (i.e. less territorial variation) in GDP/capita compared to productivity. 
This difference in the territorial dispersion of two correlated indicators - GDP/capita and labour productivity - 
might be a consequence of unequal variation in employment among counties. Local workforce and 
employment have been strongly influenced by both internal and external work migration. The result was either 
a positive or negative migration balance, depending on the power of push and pull migration factors acting in 
each county, and the employment varied accordingly. 
 
Table 1.  The coefficients of variation of the variables in the synthetic index 
 
Inter-county variation (%) of: 
GDP/capita Labour productivity 
Life 
expectancy 
1995 0.190 0.173 0.0172 
1996 0.193 0.193 0.0175 
1997 0.195 0.201 0.0171 
1998 0.197 0.239 0.0161 
1999 0.199 0.320 0.0152 
2000 0.202 0.350 0.0148 
2001 0.203 0.303 0.0149 
2002 0.198 0.279 0.0147 
2003 0.200 0.259 0.0149 
2004 0.200 0.237 0.0154 
2005 0.199 0.273 0.0142 
2006 0.201 0.266 0.0127 
2007 0.201 0.259 0.0125 
2008 0.204 0.266 0.0126 
2009 0.200 0.268 0.0129 
2010 0.203 0.276 0.0141 
2011 0.207 0.281 0.0139 
2012 0.207 0.291 0.0133 
Source: calculated by the author. 
 
Territorial variability GDP/capita slightly increased in the period 1995 to 2012, while the coefficient of 
variation for productivity almost doubled in the same interval. This is in accordance with the general upward 
trend in regional inequalities, as documented in the literature (Dachin, 2008; Goschin et al, 2008; Patache and 
Grama, 2011; Antonescu, 2012; Boldea et al, 2012, Zaman et al., 2013). On the opposite, inter-county variation 
(%) of life expectancy is low and in decline, indicating that despite higher economic gaps among counties, life 
expectancy tends to be stable. 
The synthetic index of economic inequalities calculated for Romanian counties (Figure 1) constantly placed 
Bucharest Municipality on top position over 1995-2012, followed by Ilfov, Timis, Brasov and Constanta 
counties.  
Taking into account the dynamic nature of territorial disparities, we computed the synthetic index annually, 
from 1995 to 2012, and found that inter-county gaps steadily expanded through this interval (Figure 1). The 
persistent spatial inequalities are generated and maintained by external factors such as increased but regionally 
unbalanced FDI inflows, technology transfer, brain-drain, as well as internal factors, including  local 
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governance, corruption, inter-ethnic conflicts, unemployment, problems of disadvantaged groups, increased 
urban agglomerations, lack of communication and poor territorial interconnectivity, difficulties associated to 
geographic location (climate issues, remoteness, etc). 
 
 
 
Fig. 1. The synthetic index of economic inequalities at county level 
Source: processed by the author 
 
It seems that factors such as Romania’s accession to the EU and the global economic and crisis added to the 
previous disparities (Zaman and Goschin, 2014b) as the Romanian counties tend to differ strongly in their 
ability to attract the benefits from EU membership, as well as in their force to resist and counter the negative 
impact of crises and economic shocks, such as the recent crisis.  
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3. Models and results 
Our aim is to test the relationship between inequalities and economic development in Romania, at county 
level (NUTS2). We capture the social and economic disparities through our new synthetic index of economic 
inequalities, while GDP is used as a suitable proxy for the development level (as recommended in the 
literature). Therefore, we regressed GDP against the synthetic index of territorial inequalities (SITI), and also 
SITI against GDP, according to the following specifications: 
 
GDPt = β0 + β1 SITIt + εt,          (1) 
SITIt = β0 + β1 GDPt + εt,           (2) 
 
where β0 and β1  are the parameters to be estimated and ε is the error term (having the usual properties). The 
parameters of the models were estimated in EViews 7, using Ordinary Least Squares (OLS). The corresponding 
results, reported in Table 2, point to a strong positive relationship between GDP and SITI, but there could be 
estimation issues due to potential non-stationarity in our data. 
 
Table 2. The results 
 
Variable 
Model 1 
Dependent variable SITI 
Model 2 
Dependent variable GDP 
Coefficient Prob Coefficient Prob 
GDP 5.99E-07 0.0002   
SITI   992561.0 0.0002 
C 0.143406 0.0000 -111757.2 0.0116 
Adjusted R-squared 0.568678 0.568678 
F-statistic 23.41371 23.41371 
 
Lack of stationarity in our time-series data might invalidate the estimation of the models. Therefore we need 
to perform unit root tests such as Augmented Dickey-Fuller (Dickey and Fuller, 1981) and Phillips - Perron 
(Phillips and Perron, 1988) on both variables. The tests revealed that SITI and GDP are first-order integrated, 
therefore we resumed the OLS regressions on differenced data for both variables, but the new estimated 
coefficients were statistically insignificant (the results are not reported here). Nevertheless, there might be a 
significant relationship between SITI and GDP if they were cointegrated†. Cointegration is considered in the 
literature as the proof of a long-term relationship between two variables (Granger and Newbold, 1974). 
Consequently, we applied the Johansen test (Johansen, S., 1991) and found a cointegrating relationship 
between GDP and SITI (Appendix). Given the low order of integration, there seems to be an equilibrium 
relation between the two variables. Therefore, our empirical analysis supports the interdependence between the 
economic and social inequalities and economic growth at county level, during 1995-2012. 
4. Summary and conclusions 
Compelling empirical evidence points to the fact that increased spatial inequalities hinder the process of 
economic development and limit the impact of regional development strategies. In this context, we analyzed the 
evolution of inequalities and their connection with economic growth based on a new indicator of development 
that captures various economic and social aspects. This indicator has been calculated as a synthetic index of 
economic inequalities at county level, for each year of the period 1995 to 2012, and revealed significant 
 
 
† there is  a stationary linear combination of the variables. 
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differences among Romanian counties, with Bucharest Municipality on top position, followed at large distance 
by Ilfov, Timis and Brasov counties. The evolution of the synthetic index points to a clear upward trend in 
spatial disparities across Romanian counties on the long-run, with some deviations in the sub-periods, 
depending on the development of the national economy as a whole. 
Although the regression models aiming to capture the impact of spatial inequalities on economic 
development in Romania and vice versa were inconclusive, the statistical analysis of cointegration based on 
Johansen test revealed a cointegrating relationship between GDP and the synthetic index of territorial 
inequalities, indicating an equilibrium relation between these two variables. Therefore, our empirical analysis 
supports the interdependence between inequalities and economic growth at county level, during 1995-2012. 
The persistence of severe spatial inequalities in Romania’s economy calls for adequate territorial policies 
able to underpin faster development of the lagging counties by capitalizing on local resources for economic 
growth. 
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Appendix A. Johansen cointegration tests for SIEI and GDP or GDP/capita 
Series: GDP SIEI     
Lags interval: 1 to 3    
      
 Selected (0.05 level*) Number of Cointegrating Relations by Model 
Data Trend: None None Linear Linear Quadratic 
Test Type No Intercept Intercept Intercept Intercept Intercept 
 No Trend No Trend No Trend Trend Trend 
Trace 0 1 1 2 2 
Max-Eig 0 1 1 2 2 
 *Critical values based on MacKinnon-Haug-Michelis (1999)  
      
 Information Criteria by Rank and Model 
Data Trend: None None Linear Linear Quadratic 
Rank or No Intercept Intercept Intercept Intercept Intercept 
No. of CEs No Trend No Trend No Trend Trend Trend 
 Log Likelihood by Rank (rows) and Model (columns) 
0 -110.1140 -110.1140 -108.6771 -108.6771 -108.3783 
1 -108.3420 -98.28485 -97.10478 -89.36476 -89.26577 
2 -108.1447 -96.51436 -96.51436 -77.93941 -77.93941 
 Akaike Information Criteria by Rank (rows) and Model (columns) 
0  17.44486  17.44486  17.52530  17.52530  17.76832 
1  17.76314  16.46926  16.44354  15.48068  15.60940 
2  18.30638  16.93062  16.93062  14.56277   14.56277* 
 Schwarz Criteria by Rank (rows) and Model (columns) 
0  17.99263  17.99263  18.16436  18.16436  18.49867 
1  18.49349  17.24526  17.26518  16.34797  16.52233 
2  19.21932  17.93486  17.93486  15.65830  15.65830* 
. 
Series: GDP/cap SIEI     
Lags interval: 1 to 3    
      
 Selected (0.05 level*) Number of long-running subject by Model 
Data Trend: None None Linear Linear Quadratic 
Test Type No Intercept Intercept Intercept Intercept Intercept 
 No Trend No Trend No Trend Trend Trend 
Trace 0 1 1 2 2 
Max-Eig 0 1 1 2 2 
 *Critical values based on MacKinnon-Haug-Michelis (1999)  
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 Information Criteria by Rank and Model 
Data Trend: None None Linear Linear Quadratic 
Rank or No Intercept Intercept Intercept Intercept Intercept 
No. of CEs No Trend No Trend No Trend Trend Trend 
 Log Likelihood by Rank (rows) and Model (columns) 
0 -67.66596 -67.66596 -66.21111 -66.21111 -65.92166 
1 -65.87407 -56.39575 -55.22288 -48.11757 -48.06224 
2 -65.67727 -54.60847 -54.60847 -37.52618 -37.52618 
 Akaike Information Criteria by Rank (rows) and Model (columns) 
0  11.38085  11.38085  11.45873  11.45873  11.70309 
1  11.69630  10.48511  10.46041  9.588224  9.723177 
2  12.23961  10.94407  10.94407  8.789454   8.789454* 
 Schwarz Criteria by Rank (rows) and Model (columns) 
0  11.92861  11.92861  12.09779  12.09779  12.43345 
1  12.42665  11.26111  11.28206  10.45552  10.63612 
2  13.15255  11.94830  11.94830  9.884981  9.884981* 
 
